Role of the acid-sensing ion channel 3 in blood volume control.
The mechanically sensitive volume receptors, primarily located in the venoatrial junction area, are essential for blood volume homeostasis. However, the molecular basis of the volume receptors is still unknown. We hypothesized that the acid-sensing ion channel 3 (ASIC3) might be a candidate for the mechanically sensitive molecules expressed in the volume receptors. We examined the effect of Asic3 null mutation (Asic3(-/-)) on blood volume expansion (BVE)-induced urine flow, neural activation, and atrial natriuretic peptide (ANP) release in mice. BVE-induced urine flow was lower in Asic3(-/-) mice than in wild-type littermates. In addition, the stretch-activated channel blocker GdCl(3) further reduced the BVE-induced urine flow in Asic3(-/-) mice. BVE increased phosphorylated extracellular signal-related kinase (pERK) immunoreactivity in nodose ganglia and many segments of dorsal root ganglia (DRG) in all mice, but pERK-positive neurons were fewer in Asic3(-/-) mice or mice pretreated with GdCl(3) than in wild-type mice. Asic3 knockout selectively decreased BVE-induced pERK-immunoreactive neurons in nodose ganglia, and in C8 and T2 DRG. Moreover, BVE increased the circulating ANP level, which was abolished in Asic3(-/-) mice and wild-type mice treated with GdCl(3). Asic3 knockout reduced the BVE-induced plasma ANP elevation in a GdCl(3)-independent manner. ASIC3 is a molecular substrate involved in detecting the vessel stretch caused by BVE.